Physiological functions of the two extreme ends of the age spectrum, children (< 18 years old) and older adults (aged 65 years and over), differ from healthy young adults. This consequently affects the pharmacokinetic profiles of administered drugs, which, in turn, impacts upon clinical practice and drug therapy. The gastrointestinal milieu acts as a distinct and vital organ regulating the dissolution, absorption and metabolism of orally ingested drugs. Age-mediated alteration in the physiology and function of the gut can reshape the pharmacokinetics of certain drugs. However, our understanding on this topic is limited. This article references the gut physiology of healthy adults to capture the available evidence in the literature on the extent and nature of the changes in childhood and older age. The gut, as an organ, is examined with regards to the effect of age on luminal fluid, microbiota, transit and motility, and the intestinal mucosa. Whilst drastic developmental changes were observed in certain aspects of the gastrointestinal environment, the examination reveals significant gaps in our knowledge in the physiology and function of the developing or ageing gut. The revelation of the unknown paves the way towards a better characterization of the human gastrointestinal tract for optimized drug therapy in children and older adults.
Buffer Capacity (mmol/L/ΔpH)
Stomach 14 (20-32 y) [5] Small intestine (SI)
Duodenum 18-30 (20-32 y) [5] Jejunum 3.2 ± 1.3 [6] Ileum 6.4 [6] Caecum -
Colon
Ascending 18.9 (20-30 y) [7] Transverse Descending Rectosigmoid Faeces
Bile salts (mM), Duodemum
Fasted 1.6-5.9 [10] [11] [12] [13] [14] [15] [16] Fed 1.7 (under 2 days ) [19] ~ 10 [10-13, 17,18] 3.3 (2-7 days) [19] 8.5 (10 days to 7 mo) [19] Osmolality (mOsm.Kg -1 ) 226 ± 35 (18-25 y)ref 215 ± 37 (62-72 y)ref
Gut associated lymphoid tissue (GALT)
SI (Peyer's patches) [8] 222 ± 91 (0-14 y) 273 ± 67 (15-38 y) 181 ± 43 (41-95 y)
Colon (follicles/cm 2 ) [9] 8.0 ± 2.3 (≤15 y) 4.0 ± 1.6 (16-40 y) 3.5 ± 1.6 (41-60 y) 3.1 ± 1.6 (61-88 y)
[ (Mangoni, 2007) . Increase (↑); decrease (↓); no change (→) 16 m -7 y 10.4 ± 0.2 9.9 ± 0.4 9.8 ± 0.3 8.0 ± 0.4 5.5 ± 0.5 7.2 ±0.8 6.6 ± 0.7 (Hopkins et al., 2002) 
